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from the other except in numerical values denoting the concentrations
corresponding to their stage of development.

However, in the present case, as has been seen in the preceding para-
graph, intense undercooling constantly takes place in a substantial part
of the austenite. In quantity, this undercooled portion generally far
outweighs the transformed metal during a large share of the first part of
the transformation.

When discussing crystallization of molten steel, undercooling (or
surfusion) did not appear as a factor, once solidification had started,
because experience shows that in industrial conditions it takes place to a
negligible measure, merely on account of the homogeneity easily main-
tained in the liquid phase.                                       *

Instead, undercooling is precisely the cause of the partial crystalliza-
tion of alpha iron in the three groups of crystalline individuals specified in
the preceding paragraph.

These points established, it is clear that it is impossible further to
limit the consideration of the changes accompanying allotropic trans-
formation of the iron to the phenomena occurring around but a single
crystallization-center of a iron, since this is not the exact picture of the
average process occurring in the entire metallic mass taken into examina-
tion. Consequently one is always obliged to state explicitly in each case
whether the compositions represented by the various points of. a cer-
tain equilibrium dia.gram refer to a single crystalline individual of a iron
formed around a given crystallization center (as we have done, for in-
stance, in discussing case a in the previous section), or else whether
those values refer to the average concentration in the entire mass of a
given phase existing at a given instant, even when this mass includes
various centers of crystallization of different age.

53. Observe, then, the course of the reversible transformation
7^0; diagrammed in Fig. 12 as it takes place within a finite interval of
temperature T to Tm long enough to permit checking the theoretical con-
clusions with experiments on the phenomena which take place in the system.

As a basis will be taken what we have previously described as
happening in the elementary intervals of temperature T to TI; TI to
T2 . . . Tm - i to Tm comprising the total interval T to Tm. In order
to fix our ideas, we will consider the difference between the manner
of separation of ferrite from solid solution austenite, and the manner
of separation of austenite from the mass of the molten steel, such as has
been studied in Part 1.

Perhaps it is superfluous to point out again that a widely different
diffusion velocity of carbon is the first cause responsible for the
divergent phenomena in the two cases. Carbon, indeed, as well as the
other elements, but especially carbon diffuses from points of high con-
centration to points of low concentration throughout all parts of both